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[B93], [CR87], [G90], [JK70], [M86], [Sh81], [WG93], [Y72] $)$ $\mathrm{t}$
Cornish-Fisher
$([\mathrm{A}93], [\mathrm{A}\mathrm{S}\mathrm{T}94])$
\nu $\xi$ 2 \mbox{\boldmath $\chi$}2 $(\nu, \xi)$ $(\nu_{1}$ , \nu 2 $)$ $\lambda$
$\mathrm{F}$ $F(\nu_{1}, \nu_{2}, \lambda)$ - $\mathrm{F}$ $\mathrm{F}$
2 $\mathrm{F}$
2
JL“\mbox{\boldmath $\chi$}2 \mbox{\boldmath $\chi$}2 $(\nu, \xi)$ $\mathrm{F}$ $F(\nu_{1}, \mathcal{U}_{2}, \lambda)$
$p_{\chi^{2}}(x; \nu, \xi):=\sum_{k=0}^{\infty}e^{-}\frac{\epsilon}{2}\frac{1}{k!}(\frac{\xi}{2})^{2}\frac{2^{-(\mathcal{U}+)}2k/2}{\Gamma(k+\nu/2)}X(\mathcal{U}+2k)/2-1-ex/2$ $(0<X<\infty)$ ,
$p_{F}(x;\nu_{1}, \nu_{2}, \lambda)$ $:= \frac{e-\lambda/2\nu_{1}^{\mathcal{U}}1/2\nu_{2}1\text{ }2/2}{B(\nu_{1}/2,\nu_{2}/2)}x^{\mathcal{U}_{1}}-1(/2\nu 2+\mathcal{U}_{1}x)-(\nu 1+\nu 2)/2$





\mbox{\boldmath $\chi$}2 \mbox{\boldmath $\chi$}2 $(\nu, \xi)$ 100\alpha \mbox{\boldmath $\chi$}2 $(\alpha;\nu, \xi)$
$(2.1)\sim(2.3)$ $([\mathrm{S}\mathrm{h}81])$
(2.1) $\chi^{2}(\alpha;\nu, \xi)=(\nu+\xi)(\mu+\sigma u_{\alpha})1/h$ (Sankaran [Sa63]).
916 1995 40-51 40
u $N(\mathrm{O}, 1)$ 100\alpha
$h=1- \frac{2}{3}\frac{(\nu+\xi)(\nu+3\xi)}{(\nu+2\xi)^{2}}$ ,
$\mu=1+h(h-1)\frac{(\nu+2\xi)}{(\nu+\xi \mathrm{I}^{2}}+h(h-1)(h-2)(1-3h)\frac{(\nu+2\xi)^{2}}{2(\nu+\xi)^{4}}$ ,
(2.2) $\chi^{2}(\alpha;\nu, \xi)=C1\chi^{2}(\alpha;m)$ (Patnaik [Pa49]).
$c_{1}= \frac{\nu+2\xi}{\nu+\xi}$ , $m= \frac{(\nu+\xi)^{2}}{(\nu+2\xi)}$
(2.3) $\chi^{2}(\alpha;\nu, \xi)=c_{2}\chi^{2}(\alpha;n)+b$ (Pearson [Pe59]).
$b=- \frac{\xi^{2}}{(\nu+3\xi)}$ , $c_{2}= \frac{(\nu+3\xi)}{(\nu+2\xi)}$ $n= \frac{(\nu+2\xi)^{3}}{(\nu+3\xi)^{2}}$
(2.1) Wilson-Hilferty 2
$\chi^{2}(\nu, \xi)$ $\chi_{\nu,\xi}^{2}$ $\mathrm{m}$ 2 \mbox{\boldmath $\chi$}2 $(m)$
$\chi_{m}^{2}$ (2.2) $x_{\nu,\xi}^{2}/C_{1}$ $\chi_{m}^{2}$ $c_{1},$ $m$
$\chi_{\nu,\xi}^{2}/c1$ $\chi;\text{ }$
$1$ 2
$(x_{\nu,\xi}^{2}-b)/C2$ $\chi_{n}^{2}$ (2.3) 3
$b,$ $c_{2},$ $n$
$\chi^{2}(\alpha;\nu)$ 2 $\chi^{2}(\nu)$ $100\alpha^{\text{ }}\backslash ^{l}-$
Cornish-Fisher
$\chi^{2}(\alpha;\nu)=\nu+\sqrt{2\nu}u_{\alpha}+\frac{2}{3}(u_{\alpha}2-1)+\frac{1}{9\sqrt{2\nu}}(u^{3}-\alpha 7u\alpha)$
$- \frac{2}{405\nu}(3u_{\alpha}^{4}+7u^{2}-\alpha 16)+O(\frac{1}{\nu})$ .
(2.3) Cornish-Fisher
$\chi^{2}(\alpha;\nu, \xi)$ $\chi^{2}(\nu, \xi)$ 100\alpha (2.3)
$\nu$
(2.4) $1-\alpha\approx P\{\chi_{\nu,\xi}2<\chi^{2}(\alpha;\nu, \xi)\}$
$=P \{\frac{\chi_{\nu,\xi}^{2}-b}{c_{2}}<\frac{\chi^{2}(\alpha\cdot\nu,\xi)-b}{c_{2}},\}$
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21 $([\mathrm{A}93])$ . $S_{n}$ –bn 3 4
$\kappa_{3,n}(S_{n}-bn)=-bn\{2(1-b_{n}^{2})-\frac{1}{n}\}$ ,
$\kappa_{4,n}(S_{n}-bn)=(1-b2n)\{4-6(1-b2n)\}+\frac{4}{n}(1-b2)n-\frac{2}{n}$






$= \frac{2}{n}(1 - 2b_{n}^{2})+(1-b2)n(1+3b^{2}n)-3(1-b_{n}^{2})^{2}$
$=(1-b_{n}^{2}) \{4-6(1-b2n)\}+\frac{4}{n}(1-b_{n}^{2})-\frac{2}{n}$
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(2.6) $b_{n}= \sqrt{\frac{2}{n}}\mathrm{r}(\frac{n+1}{2})/\mathrm{r}(\frac{n}{2})$ :
$=1- \frac{1}{4n}+\frac{1}{32n^{2}}+\frac{5}{128n^{3}}+O(\frac{1}{n^{4}})$
(2.7) $1-b_{n}^{2}= \frac{1}{2n}-\frac{1}{8n^{2}}-\frac{1}{16n^{3}}+O(\frac{1}{n^{4}})$







21 2 \mbox{\boldmath $\chi$}2 $(\nu, \xi)$ 100\alpha $\chi^{2}(\alpha;\nu, \xi)$
(2.8) $x^{2}( \alpha;\nu, \xi)=b+c_{2\{b+\sqrt{1-b_{n}^{2}}\frac{u_{\alpha}^{2}-1}{24(1-b_{n}^{2})}(\frac{1}{n^{2}}+\frac{1}{4n^{3}}}nnu\alpha+)+O(\frac{1}{n^{4}})\}^{2}$
43
. (2.5) 22 $\mathrm{Y}$ Cornish-Fisher
$\frac{\sqrt{x_{\alpha}/n}-b_{n}}{\sqrt{1-b_{n}^{2}}}=u_{\alpha}+\frac{1}{6}\kappa_{3,n}[Y](u_{\alpha}-21)+\frac{1}{24}\kappa_{4},n[Y](u^{3}-\alpha 3u\alpha)+o(\frac{1}{n^{4}})$
$=u_{\alpha}+ \frac{u_{\alpha}^{2}-1}{24(1-b_{n}^{2})^{3/}2}\{\frac{1}{n^{2}}.+\frac{1}{4n^{3}}+O(\frac{1}{n^{4}})\}$




$X_{1},$ $X_{2}$ \mbox{\boldmath $\chi$}2 $(\nu_{1}, \lambda),$ $\chi^{2}(\nu_{2})$
$F_{\nu_{1},\nu_{2},\lambda}= \frac{X_{1}/\nu_{1}}{X_{2}/\nu_{2}}$
$\mathrm{F}$ $F(\nu_{1}, \nu_{2}, \lambda)$ $X_{1}=c_{1}X’$ X’ 2
$\chi^{2}(m)$ (2.2) Cl $=(\nu_{1}+2\lambda)/(\nu_{1}+\lambda),$ $m=(\nu_{1}+\lambda)^{2}/(\nu_{1}+2\lambda)$
$\nu_{1},$ $\nu_{2}$
$F_{\nu_{1},\nu_{2},\lambda} \approx(1+\frac{\lambda}{\nu_{1}})\frac{X’/m}{x_{2}^{r}/\nu_{2}}$
(3.1) $P \{F_{\nu_{1},\nu_{2}\lambda}>f\}\approx P\{F_{m,\nu}2>\frac{\nu_{1}f}{\nu_{1}+\lambda}\}$ (Patnaik [Pa49])
$F_{m,\nu_{2}}$ $(m, \nu_{2})$ $\mathrm{F}$ $F(m, \nu_{2})$
$\mathrm{F}$ Paulson $\nu_{1},$ $\nu_{2}$
(3.2) $P \{F_{\nu_{1},\nu_{2},\lambda}>f\}\approx 1-\Phi[\frac{(1-d)z^{1/3}-(1-a)}{\sqrt{a+d^{2/3}}}]$ (Severo-Zelen [SZ60]).
$z= \frac{\nu_{1}f}{\nu_{1}+\lambda}$ $a= \frac{2(\nu_{1}+2\lambda)}{9(\nu_{1}+\lambda)^{2}}$ $d– \frac{2}{9\nu_{2}}$
44
3 $(F_{\nu_{l},\nu_{\mathit{2}},\lambda}-P)/\gamma \text{ }$
$F(\nu^{*}, \nu_{2})$
$\nu_{1},$ $\nu_{2}$
(3.3) $P \{F_{\nu_{1},\nu_{2},\lambda}>f\}\approx P\{F_{\mathcal{V}\nu_{2}}’,>\frac{(f-\rho)}{\gamma}\}$ (Tiku [T65]).
$H=2(\nu_{1}+\lambda)^{3}+3(\nu_{1}+\lambda)(\nu_{1}+2\lambda)(\nu 2-2)+(\nu 1+3\lambda)(\nu 2-2)2$,




(3.3) [A93] 2 Cor-
nish-Fisher $F(\nu_{1}, \nu_{2}, \lambda)$ 100\alpha ‘’ $f_{\alpha}$





$E[W]=0,$ $V(W)=1$ W $W$
Cornish-Fisher $\mathrm{F}$





. $S_{\nu^{*}}-b_{\nu^{*}}$ $S_{\nu_{2^{-}}\nu_{2}}’b$ 21 22
W 3
$\kappa_{3}[W]=-(\overline{2,f\prime\alpha(1-b_{\nu}2)\}^{3}/2}3(\{(1-b_{\nu})+2\kappa S_{\nu}*-b_{\nu^{*)-\sqrt{f_{\alpha}^{j}}}}(s_{\nu}’2-b_{\nu_{2}}))$



















\mbox{\boldmath $\chi$}2 (2.1) $(2.3)_{\text{ }}$ (2.8)
\alpha $0.05_{\text{ }}$ \nu 2, 5, 10 \xi 1.0, 5.0, 10.0, 15.0, 25.0 1
[Sh81] $\mathrm{F}$







(4.3) $f_{\alpha}.- \neg\gamma\{\frac{(1-a’)(1-d)+\tau x_{\alpha}\sqrt{(1-a’)^{2}d+(1-d)^{2\prime}a-a’du_{\alpha}^{2}}}{(1-d)^{2}-du_{\alpha}^{2}}\}^{3}+\rho$
$a’=2/(9\nu^{*})$
(3.5) (4.1), (4.2), (4.3) $\nu_{1}$ 3, 5, 10, $\nu_{2}$ 3,
5, 10, 20, 30, 60 2 $\sqrt{\lambda/\nu_{1}}$ [Sh81]
Mathematica (3.5)
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1. 2 \mbox{\boldmath $\chi$}2 $($ \nu , $\xi)$ 5%
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2. $\mathrm{F}$ $F(\nu_{1}, \nu_{2;}\lambda)$ 5%
50
3. $\mathrm{F}$ $F(\nu_{1}, \nu_{2})$ 5% $\mathrm{F}$ $F(\nu_{1}, \nu_{2;}\lambda)$
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